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o S -+ SUMMARY

‘Tests of various types of riveted Jjoint’ comPOSeE‘of T
248-T sheet and 1/8-imch AL7S-T rivets Hsve' been made in - -

‘order tc Qetermihe the effects of speclmen type on: Bhear T

strengths. The reésults indicated that there was* only - T
slight ~variaftion in ‘shear strength with &oheiderabls-var-

*iatidn in the types of specimen, Lap -joints gaver & ghear

stréngth about 2 percent’ greater than Jointe with 'a single-
butt strap and Bbout 4 percent greater than' double-~shedr,

shear 'strengths ﬂhan Joints with two o1 more rlvets. .The -

double<ghear "joints gererally reelsted deformatidn better
than other types of joint SR : T Ce !
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INTRODUCTION

Several types of rivet shear specimen have been uti- -
lized in varlous 1nvestigations of the shear strengths of R
driven rivets, but there is ‘some queetion ag to possible o
differences in results obtdined from ‘one type of specimen
as compared 40 those from another type of .specimen that Co
involves identical materials.i An . investigatlon to deter- o
mine ‘bhe effectd of specimén type on &hesar strengths -could

“also furnish date concerding the-dsformations under load

of the ~various types of joint. Such information on typeés
of joint which are representatlve of practices in the atr-
craft 1ndustry woﬁld be of considerable value.'

-——

Ml
it

The obaect of this investigation was to determine the
effect of a number of different types of specimen on the
shear strengths of driven rivets and also on the deforma-—
tion characteristics of the various Joints., T e e
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SPEC IMENS e - ""’
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The specimena for this investigatlon were made uelng
1/8-inch dianetér AL?S-T rivets and 248-T sheet. The
sheet thickness for simgle-ghear Joints was 0.064 inch,
and for the dduble-shear Jjoints a combination of 0,064-
ineh and 0,128-inch thicknesses was used. All rlvat
holes were drilled with a No.,.30 drill (0.1285 in.). A4l1
rivets were taken from the same batch and were cold
driven with flat heads of approximately 2/16-inch diam~
eter. The driving pressure wag about 2100 pounds. - Ten
riveted panels were prepared for this investigation,.
Each panel consisted of four identical specimens of one
of the ten types shown in figure 1, There were three .
panels of single-~shear lap joints, one each with omne, two,
and three rivets in line; three panels of single-shear,
‘single-butt-strap Joints, one each with one, two, and
three rivets in line on either 'end of the joint; two pan~-. -
els of single~sghear, single~butt~strap Joints, one esach
with two rows.of one or two rivets in line; and two pan- .
"els of double-ghear, double-butt-strap Joints, one each t
with one or two rivets in line., -The panels were numbered
congecutively from 1 to 10. For all specimens the edge .
distances in the direction of gtressing were twice the
nominal diameter of the rivet, the pitch of rivet lines
wag four diameters, and the gage for .the specimens with
double rows of rivets was six diameters.

TESTS

‘A1l specimens were tested in the B50,000-pound capac-
ity Southwark-Tate~Emery universal tésting machine, serial
no. B0-TE~162, using the proper .l10ad range for the par-
ticular type of spscimen tested.' The tests were performed
7 to L0 days after the rivets had been driven, 8lip in
the joints Wwae measured on a 2-~inch gage length with the
use of a dial gage with points set at right angles to the
direction of travel of the stem, These measurements were
made on both edges of eaoh specimen for load incrementa - r
of 26 pbunde per rivet for the single-shear specimens and
50-pound increments per rivet for the dodbléfshear apeci-
mens. , : : ‘
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.and .the corre- T
sponding shear strengths per rivet.are.ljisbed.in, table I.
A1l specimens failed by shearing the rivets, 'The great- ~
est shear strengths were obtained from the lap joint with™
s single rivet (type 1), al¥hoﬁgﬁ"1%Biﬁéﬁgiﬁf§f”§tnepgth )
over the next strongest joint (type §}“uas quite small. _ ST
As a group, the lap joints gave gredfé¥ shear sirengihs ST
than the joints with single-butt straps and both gave
greater strpngthgnphgn"thqhQo;b}e:§p§§£4ﬁgggpkgtbutt— o
strap joints. The difference in gtrength bpetween fhe Te
strength of &ingle-shear and doubler~shear joints is con-
eistent with theé results of previousitests,’ The spread
between the average values was gquite small, the paximum
average value obtained for any.spapimenmbypﬁfbggng:86,590
pounds.per sguare inch,:and the ninimum 84 ;925 -pounds per
square ‘inch,: The overrall average was: 85,640 -pounds per C o
square inch, vhich is 32-percent igreaterthan the present : T
design value,K of 27,000 pounds per squang-ipeh permitted T
by ANG-5, e e wAIEt o mrg aliwl . '

—_ . . - - S R . _
g e e 'R . B - T g et T L= _mm

Average,losd-slip-qurves for, the-warious types of ;
specimgn gre shqQu¥n ;n:figureiaﬁ':Eqre&gmpg@atiggtgﬁrpbégs
all the curves are plotted From the same origin in:figure = g
5. From this gomparison it _is.eyident fha®, for a given o
‘18ad per rivét, types 9 and 10 (doublewshear, déuble-vuit- o
strap joints) were more resistant to deformation than any

other type, and that type.l. {lap. joint, single rivet) was

the stiffest of the singlé-shesr Joints, Similarly Jjoints

in which a single rivet was sheared showed less deforma~ o
bion than_joints in whigh two or more.rivebs resisted the |
shearing f9rQ3§-;;;f;éa} -J" ‘-: T S I

- - . - e ~ - : OO T
3 * R Lo e .. Lo
v - e W e — e [ R . ~ e e —
-

It will be noted in figure 3 tHat, £0r a given load™’~
per rivet, the. lap, joints werg all more reslstant to de-
formation than.the jointsg wifh single-butt sirsbs, ;Thie
condition existgupegagsg,;ﬁé,;ap_3§;ﬁts,a§axaqu,éné -

¥

shear surface on_which g gppége:chI@jgécﬁii whéreas the |
joints with éinglefpuﬁt;sﬁpapé'ggﬁltw§;§¥r§§g§sfqn which _
slippagé could oceu?.- In.other Wpfds, each simgle-butt-
strap joint represents two separate . lap Jointe. Simi-
larly each double-butft-strap Jjoint can be thought of as
two separate joints, Following this line.of reasoning,
figure 4 has heen prepared in which the deformations .of
the single—~ and double-butt-strap Joints have all been
divided by 2; whereas the deformations of the lap Joints
are plotted without reduction. Furthermore the ordinates.
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are expressed Iin termg of shear stress rather than load
in pounds per rivet to take into acdcount .the extra shear
Plane in the double-shear Jointes. A comparieson of this
figure with figure 3 indicates that this method of plot-
ting has grouped the 'curves mich more clodely together,
an indication that sofie of the §bread 'in the curves in
‘figure 3 can be:explained by the foregoing reasqning.

“The foliéyiﬁg_ﬁébgiétioh gives. the comparative rat- -
ingse of the various spécimen types on the-basis of both. ..

shear strength .and resistahce to déformapion: -

.

s S st Shear |Resistance to°
Specimen . Descripfion . .. |strength| deformation -
type. S itea ... .| order order ’
1 [Lap “joint, single rivet:- 1. 3
R |lep Joint, two rivets . ... . 3. . -
3 lap Joint, thide rivets - ... ., [ 2 4
4 Single-butt~strap joint, two rivets 6 . 8
5 Single-butt-strap joint, four rivets 8 10
6 °° |Single-butt-strap joint, six-rivets :|' . 5. 9.
7" iSingle-butt-strap "Joint,. two-rows; e .
o four rivets - ~u' woe v n.. .=l Ao
8 T [singlé~butt-strdp Joixt, two.rows, | PSR KIS
17 Teight rivebs oi ) o .. - -6

N S T
"9 7iDouble-butt-strap joint; two-rivets | ..9. | . 1
10 ! |Doublé-buttistrap ‘joint; four mivets| . 10

« -

2From- figure. 3, ﬁaigg_g';égd'ygi‘fgééy of about 200 potinds,

.+ . CONCLUSIONS

The?results,nf,%ésjs on. various ‘types of riveted
Joint pomppeed:bf"RQS*T'shept and. 1/8%4nch A17S-T rivets :
dlead to thg,ﬁollbwihg'bopblusio#é}'.-‘:l S R

. d..- The average shear strength, ¥used on the area. of.
the hole, af the 1/8-inch AL7S-D rivets tested in thisg ' _
intestigaﬁiqn-ﬂasﬂﬁﬁ;ﬁﬁﬂ.pbqué”bbfj@dﬁéﬁe”indhfﬂa_Valhe :
that is above.the average shedY ‘strength expected for

such rivets, according ﬁbjrﬁﬂuitéidffpfe%idds-te&ts, and

is 32 percent gieaterﬁthaﬁ4pﬂ¢ﬂéﬁjpp0 pounds ‘per ‘square *
inch design value permitted b& AHC}5C"" s B

oo
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2. There was only a small variation in shear strength
in the individual tests regardless of -considerable varia-
tions in the types of specimen, The louest individual
value was 34,500 pounds per saquare inch obtained ‘on a
double~butt- stran joint with four rivets, and the highest
individual value was 36,800 pounds per square inch obmalned_
on a lap joint with & slngle rivet.

S Lap Joints gavé an average shear strength about
2 percent greater than jolnts with a s1ngle—butt strap and
.about 4 percent greater than double-shear, double-butt-

gtrap Jjoints. ;
4, Riveted Jjoints in which only one rivet resisted

the shearing forces gave about 0.5 percent greater shear

strengths than JOlnts in which two or more rivets reslsted_“_mﬂ

the shearing ferces.

5, In general, the douflevshear joints resisted de-
formation better than other types of Jjoint.

Aluminum Research Laboratories,
Aluminum Company of america,
New Xensington, Pa.,, May 16, 1942.
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TABLE I

THE EFFECT OF THE TYPE OF SPECIMEN ON THE SHEAR STRENGTHS OF DRIVEN RIVETS

Type of riveted joint "Sketoh® Specimen{Maximum Loed|Shear strength
(1b) (1b/8q in.)
R M)

Lap joint witk single| ... . - o ' 1-1 473.5 36,400
rivet.. - - . —_— 1-3 473,0 38,400
J 1-3 479.0 - 36,800
; T 14 473.5 - 38,400

T o] ! : A
Co Average 4745 36,500
Lap joint with 2 ‘ N - 5, | 9280.0 35,400
rivets in line = |- 22 -955.0 38,700
’ , ' 2-3 940.0 38,2300
& o o] $| 3-4 955.0 38,700
e Average|  943.5 38,350
Lep joint with 3 -~} T - 3-1 1395,0 35,800
rivets Iin line .. e 3-2 1415.0 36,300
ST . 3-3 1430.0 36,800
2 1o o of i 34 1430.0 36,600
" | Average| 1417.5 36,325
Single-butt-etrap . 4-1 453.5 34,800
Joint 'with R rivets [ 4-3 464.C 35,700
c . 4-3 ' 459.5 35,400
3 {oio] ] 44 458.0 35,300
Average 455.0 35,276
8ingle~butt-strap 5-1 815.0 35,200
joint with 4 rivets =—f=csjn) 5-3 920.0 35,400
- - 5-3 920,0 35,400
3 {o oto of ¢ 5-4 906.0 34,800
Average 915.0 35,300
8ingle-butt-strap 6-1 1385.0 356,500
Joint with 8 rivets el b 6-3 1380.0 35,400
AR ' . 6-3 1395.0 35,800
¢ Jo 06 oje o of % 6-4 1395.0 35,800
Average 1388.0 35,835
Bingle-butt-strap L .71 915.0 . 35, 200
joint with 4 rivete 2 7-3 820.0 35,400
in 2 rows ) T=3 916.0 35,200
74 915.0 35,300

on0 -

Average 918.0 35,360
8ingle-butt-sttap ey 8-1 1845.0 35,500
oint with 8 rivets — ©8-8. 1880.0 »300
n 3 rows 0 0i0 O 8=3 1890.0 38,400
0 0lio o 84 1870.0 38,000
Average 1871.0 36,025
Doublg-—butt-strap g-1 910.0 235,000
with 38 rivets” =i 9-3 910.0 35,000
. 9-3 900.0 34,800
3 [oto] ¢ 9-4 920.0 £35,400
Average g10.0 035,000
Double-butt-strap 10-1 1815.0 ©34,900
joint with 4 rivets —e———— | 10-3 1845.0 035,500
.. 10-3 1815.0 034,900
t  Jo olo of (| 10-4 1790.0 934,490
Average | 1816.0 ©34,936 _

8411 specimens falled by shearing the rivets.,

bghear area of one rivet = (0.1282x w/4) = 0.0130 aq. in.
®single shear values determined from double shear teata.

oz =
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Elongabion of 2-in. gage line, in.

Figure 3.- Load-slip curves for various types of rivehed
: joink.

. Elongation of 2-in. gage line, in.

Figure 4.- Shear-gtress-slip curves
’ for various types of riveted
joint.
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